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himself. First, there was 0rsted's demonstration that
electricity in motion produces magnetic force. Second,
there was his own discovery that a change in magnetic force
produces an electric current. Third, his discovery that
electric forces affect dielectrics; and fourth, his discovery
that magnetic forces affect dielectrics. His conception of
lines of force, bearing longitudinal and transverse tensions,
gave a picture of the mode of operation of electro-magnetic
forces, and his experimental measurements confirmed simple
calculations of electro-magnetic effects deduced from the
mechanism of this picture. Kelvin showed that this
mechanism was susceptible of mathematical description,
and from this suggestion Clerk Maxwell made his des-
cription, with results that will be described in another
chapter.
But Faraday himself had something to say about his
picture. Early in 1846, before he had discovered the
magnetic polarization of light and diamagnetism, he had
to lecture "suddenly and occupy the place of another."
Not having a fully prepared lecture ready, he filled the latter
part with some extempore "Thoughts on Ray-vibrations."
"The point intended to be set forth for the consideration
of the hearers was, whether it was not possible that the
vibrations which in a certain theory are assumed to account
for radiation and radiant phenomena may not occur in the
lines of force which connect particles and consequently
masses of matter together; a notion which, as far as it is
admitted, will dispense with the ether which, in another
view, is supposed to be a medium in which these vibrations
take place." He refers to his conception of particles as
concentrations in fields of force, an idea also held by Bosco-
vitch, which has already been quoted. According to this
conception a particle has no definite size: "the particle
indeed is supposed to exist only by these forces, and where
they are it is. The consideration of matter under this view
gradually led me to look at the lines of force as being perhaps
the seat of the vibrations of radiant phenomena." He
remarks that the velocity of light and electricity are known
to be approximately the same. He explains that a line of

